36
It has been long known that single stranded RNAs (ssRNA) form elaborate 3D structures 37 in ribosomes. Recent discovery of riboswitches has also revealed that several mRNA molecules While the best dissociation constants of published aptamer-target complexes seem to 52 be similar to those of antibodyantigens, aptamers are superior to antibodies in several aspects 53 [9]. These advantages of aptamers can be attributed to their chemical properties and in vitro 54 selection, and chemical synthesis. Oligonucleotides are conveniently prepared with high 55 reproducibility and purity; therefore, no batch-to-batch variation is expected in aptamer 56 production. Moreover, they withstand long-term storage at ambient temperature while 57 preserving their functionality, which can be tailored on demand during chemical synthesis, e.g.,
58
to aid their immobilization, to impart signaling properties, and/or to increase their resistance to 59 enzymatic degradation. Finally, the low immunogenicity and small size of aptamers are 60 appealing advantages with respect of their therapeutic and diagnostic application. Although all 61 these properties contribute to the growing popularity of aptamers, their in vitro selection could 62 probably be highlighted as their most important strength.
63
The obvious consequence of the living organism-free selection method of aptamers is 64 that it can be applied where antibody raising would fail, i. e., aptamers can be selected for toxins 65 as well as for molecules that do not elicit adequate immune response, which outlines the 66 universal character of the aptamer selection concept [10] . Antibodies are generated in cells and 67 prone to lose their activity under non-physiological conditions that restricts their diagnostic 68 utility. On the contrary, application of aptamers is not limited to physiological circumstances 69 since their selection conditions can be adjusted so as to be equivalent with those of the proposed 70 in vitro diagnostic exploitation. Additionally, the kinetic parameters such as the on-and off- could be readily exposed for aptamer generation.
130
Even if absolute purity of the target protein is assumed, the selection is complicated by three cycles were applied to non-cognate dye columns, the ssDNA pools bound to every tested 152 dye, i.e., no selectivity was observed. Apparently, the oligonucleotides were nonspecifically binding. This is contrary to the optimal selection conditions whereas oligonucleotides are added 260 in large excess over the target molecule so that the probability of the presence of high-affinity 261 aptamers is increased, and competition for target proteins facilitates isolation of the best binders 262 from the pool. 
309
Realizing the benefit of these systems, a chip-based magnetic bead-assisted SELEX with binding is a particularly important issue with the microfluidic aptamer selection devices.
359
Therefore, the ratio of magnetic beads and immobilized protein has to be determined according 360 to the compromise between background and DDC binding. 387 [53] . Considering all of these factors, KD values should be determined with applying a method 388 that most closely simulates the circumstances in which the aptamer is intended to be used.
389
Noteworthy messages of these hindrances are that affinity of aptamers is suggested to be reporting through the use of catalytic oligonucleotides (ribozymes and deoxyribozymes) [72] .
429
Considering that the aptamer production pipeline has become an ideal system for 
